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DATA ACQUISITION & PROCESSING REPORT

S-B906-NRT5-13
NOAA Navigation Response Team 5
LTJG Steven Loy, Team Lead, Processing and Submittal

A. EQUIPMENT
A.1l. Vessels

A.1.1. S3002

NRT5 operated a single vessel, S3002 (see Fig. 1), a 30-foot (overall), gray, aluminum-hull
SeaArk Commander. NOAA Survey Vessel S3002 is powered by dual 200-horse power Honda
outboards. A Kohler 7.5e generator supplied AC power. A rack-mount APC Smart-UPS
(uninterruptable power supply) provided battery backup for the survey-system electronics.

Figure 1: NOAA 53002 (NRT5)

Al1l1. Calibration & Configuration
See section C.1.1 for a description of the full vessel survey.

A.2. Depth Measurement Equipment

A.2.1. Kongsberg Simrad EM3002 Multibeam Echosounder

S3002 is equipped with a hull-mounted Kongsberg EM3002 multibeam, which is located directly
beneath the IMU. The EM3002 is a 300 kHz (nominal) system with a characteristic operating
depth range of 1 to 150 meters water depth. Under ideal, cold water conditions, the range may
extend to 200 meters. The swath width is 130°, and the nadir beam is 1.5° x 1.5°. The system
has a maximum ping rate of 40 Hz. The processing unit (PU) performs beam forming and
bottom detection and automatically controls transmit power, gain, and ping rate. The sonar
processor incorporates real time surface sound speed measurements for initial beam forming and
steering. SVP correction is also performed in real time. The Seafloor Information System (SIS)
application, designed to run under Microsoft Windows, provides control and monitoring of the
EM3002.
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A2.1.1. Calibration & Configuration
The installation and runtime parameter configuration files are included in Appendix IV
(Electronic Appendix). See section C.1.3 for a description of the calibration patch test.

A.3. Vessel Position and Orientation Equipment

A.3.1. POS/MV Position & Orientation Sensor

S3002 is equipped with an Applanix POS/MV 320 version 4. The POS/MV consists of dual
Trimble BD960 GPS receivers (with corresponding Zephyr antennas), an inertial motion unit
(IMU), and a POS computer system (PCS). The two antennas are mounted approximately 1.5
meters apart atop the launch cabin (see Fig. 2). The primary receiver (on the port side) is used
for position and velocity, and the secondary receiver is used to provide heading information as
part of the GPS azimuthal measurement sub-system (GAMS).

Figure 2: POS/MV Antenna Installation

The IMU contains three solid-state linear accelerometers and three solid state gyros, which
together provide a full position and orientation solution. The IMU is mounted on the top of the
sonar housing, beneath a removable deck plate (see Fig. 3).
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Figure 3: IMU Installation

A3.1.1. Calibration & Configuration
A GAMS calibration was performed on 6/19/2012, prior to data acquisition. The GAMS
calibration report is included in Appendix II.

The POS/MV is configured, operated, and monitored via the POS/MV controller software, which
is installed on the S3002 acquisition computer. The primary GPS-to-reference point lever arm
was accounted for in the POS/MV controller. A POS/MV configuration file detailing lever arms,
input/output settings, and operational settings is contained in Appendix IV (Electronic
Appendix).

A.3.2. Trimble DSM212L DGPS Receiver

The POS/MV receives differential (RTCM) correctors from a Trimble DSM212L GPS receiver
that includes a dual-channel low-noise MSK beacon receiver, capable of receiving U.S. Coast
Guard (USCG) differential correctors. The DSM212L can also accept RTCM messages from an
external source such as a user-established DGPS reference station, however, no such stations
were established for S-B906-NRT5-13.

A3.2.1. Calibration & Configuration

Trimble’s TSIP Talker was used to configure the DSM212L. The DGPS receiver was manually
set to receive corrections from Sandy Hook, NJ (286 kHz). The DSM212L is configured to go
off-line if the age of DGPS correctors exceeds 20 seconds, and to exclude satellites with an
altitude below eight degrees.

A.4. Side Scanning Imagery Sonar

A.4.1. L-3Klein System 3000
The L-3 Klein System 3000 includes the Model 3210 towfish with 300 PSI pressure sensor, 35m of

8
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Kevlar reinforced tow cable, the Transceiver and Processing Unit (TPU) with VX Works operating
system, and a Klein PC workstation with SonarPro. The Model 3210 towfish (fig 3) operates at a
nominal frequency of 100/500 kHz and has a vertical beam angle of 40 degrees. Klein TPU contains
a network card for transmission of the sonar data to the Klein acquisition computer. The acquisition
software (SonarPro) is capable of saving raw data in SDF and/or XTF format.

Figure 4: Klein +3000

The SSS towfish is typically deployed from a davit arm located on starboard quarter using a Dayton
electric winch spooled with approximately 30 meters of cable. Tow cable is lead from the winch
upward along the davit arm. The tow cable at the winch is connected electro-mechanically to a deck
cable through a slip ring assembly. Cable out is controlled manually and is computed by the DynaPro
cable counter by the number of revolutions of the cable drum sheave. The cable counter data is
transmitted to the SonarPro acquisition computer via serial connection.

The towfish can alternately be deployed off the starboard bow. In this configuration, the towfish
is secured using a static line to the starboard bow cleat, with the offset from cleat to towfish
entered manually, and values of around 2.5 meters being typical. This configuration allows
NRTS5 to better maintain separation between the towfish, vessel, and the seafloor in extremely
shallow water, congested waterways or in other conditions where towing off the stern is not
practical or possible. The HFV is updated when changes between stern and bow towing
configurations are made.

Line spacing for side scan sonar (SSS) operations is determined by range scale. A towfish altitude of
8-20% of the range scale is maintained during data acquisition. Altitude is adjusted by cable out, and

9
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vessel speed.

Confidence checks are performed daily by observing changes in linear bottom features extending to
the outer edges of the digital side scan image, features on the bottom in survey area, and by passing
aids to navigation. Daily rub tests are also conducted.

A.5. Sound Speed Equipment

S3002 is equipped with an Odom Digibar Pro surface sound speed sensor to measure surface
sound speed, which is used in beam forming computations by the Kongsberg flat-face multibeam
transducer head. For water column sound speed profiles NRT5 used an Odom Digibar Pro sound
speed sensor and a Seabird SBE19+ CTD profiler. Speed of sound through water is determined
by a minimum of one cast every four hours, in accordance with the NOS Specifications and
Deliverables for Hydrographic Surveys. Daily Quality Assurance tests (DQA) between the surface
and profile sound speed probes were performed using Velocipy. Full cast comparisons were also
performed periodically.

A.5.1. Odom Digibar Pro — Surface Sound Speed

Odom Digibar Pro serial# 98214 provided surface sound speed data to the flat-face EM3002 for
beam steering and beam forming. The unit is mounted in a removable pole that is inserted into a
bracket mounted on the transom between the two motors (see Fig. 5). The unit is configured to
output an AML datagram to SIS, which is installed on the acquisition computer (see wiring
diagram in Appendix II).

Figure 5: Surface Sound Speed Digibar Installation

A.5.2. Odom Digibar Pro — Profile Sound speed

10
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Odom Digibar Pro serial #98212, which has 25 meters of cable, is used to obtain sound speed
profiles in water depths up to 25 meters. First, the Digibar profile data file is uploaded to the
acquisition computer using Digibar software and processed using NOAA Velocipy software. The
processing creates a series of files, including an *.asvp file, which is loaded into SIS for real-time
sound speed ray tracing, and an *.svp file which is used for post processing in Caris.

A.5.3. Seabird SBE19+ CTD Profiler

Seabird SBE19+ serial #4835 is used to obtain sound speed profiles in waters deeper than 25 meters.
The raw profile data file is uploaded and processed with the acquisition computer using the NOAA
Velocipy software. Velocipy generates an *.asvp file, which is loaded into SIS for real-time ray
tracing, and an *.svp file which is used for post processing in Caris.

A.5.4. Calibration & Configuration
Calibration reports for all three sound speed sensors are included in Appendix I11.

A.6. Data Acquisition Software
A complete list of software and versions is included in Appendix I.

A.6.1. Hypack Hysweep
Hypack Hysweep was used for real-time data display, and navigation.

A.6.2. Applanix PosView

The Applanix POSView software was used to configure and monitor the Applanix PosMV, and to
log PosPac files for post processing. The PosMV configuration file, which is created using
POSView, is located in Appendix 1V (Electronic Appendix).

A.6.3. Kongsberg SIS-Seafloor Information System
SIS was used to control the EM3002 MBES, and for acquisition of .all files.

A.6.4. SonarPro
SonarPro was used to control the Klein 3000, and to log side scan data, including cable out, position,
and towfish depth.

A.7. Data Processing Software

A.7.1. Caris HIPS

Caris HIPS was used to process all MBES data including tide correction, SVP correction, merging
with navigation data, TPU calculation, data cleaning, and CUBE BASE surface creation. The Caris
HVF file, which contains offsets and correctors applied in Caris, is located in Appendix IV
(Electronic Appendix).

A.7.2. Caris SIPS

Caris SIPS was used to process all SSS data, including towfish height, slant range correction,
recomputing towfish navigation, and selecting contacts. The Caris HVF file, which contains offsets
and correctors applied in Caris, is located in Appendix IV (Electronic Appendix).

A.7.3. Caris Base Editor

11
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Caris Base Editor was used for feature management and quality assurance.

A.7.4. Velocipy
Velocipy was used to process SVP casts, and for DQA tests. The .asvp files created by Velocipy

were applied to the MBES data in real-time using SIS software for display purposes only. The .svp
files created by Velocipy were then applied during post-processing in Caris HIPS to correct the data.

A.7.5. Pydro
Pydro was used for tides requests and reporting statistics.

B. QUALITY CONTROL
B.1. Multibeam Echosounder Data

B.1.1. Acquisition Operations

Mainscheme multibeam data were acquired using either planned lines, or a “paint-the-bottom,”
or adaptive-line-steering approach, whereby the coxswain viewed a real-time coverage map in
Hysweep and accordingly adjusted line steering to ensure adequate overlap. When gaps in
coverage were found, holiday line plans were created using Mapinfo and exported as Hypack
line files. Sound speed casts were acquired as per HSSD section 5.2.3.3.

B.1.2. MBES Processing Workflow

Multibeam processing for S-B906-NRT5-13 was based on the BASE surface/directed-editing
paradigm described in FPM section 5.2, Bathymetry Processing. The multibeam processing
workflow had four main components: conversion, preliminary processing, surface generation,
and surface review/data cleaning (see Fig. 6). Note that the surface generation and surface
review/data cleaning steps are iterative.

Raw | Conversion to\_/ Preliminary N Surface Surface Review/ |Final
Data Caris | Processing || Generation Y [ Data Cleaning ~ purface
e Specify devices e Specify CUBE o Evaluate coverage

e Load True Heave parameters (gaps & density)

o Apply tides e Finalize e Evaluate systematic

e SVP Correction & non-systematic

o Merge errors

e Compute TPU e Designate soundings

Figure 6: Multibeam Processing Workflow
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B.1.2.1. Conversion
Raw multibeam .ALL data were converted to HDCS format in Caris HIPS. Device conversion
parameters are shown in Figure 7.

®~§ CARIS HIPS and version Wizard - Step

Simrad
EM3000 Position System: @ 1 (02 (3 [C]Manual Ovemide
[¥] Convert Side Scan / Backscatter
s [ Shorten line names
Eﬁ [ Attitude data decimation
B H &, Data Source
u Heading IMO v] Heave IMO v] Roll IMO v]
Pitch Ao w
GPS Height | EM Height | Mavtimestamps | System -

EA400/EABDD Options Sidescan (Port/Stbd) Time: shifting

- ——— | Secs.
Selelenmary—VJ 1 = |[NA >| toadd: 000

[ <Back |[ New> | [ camcel | [ Hep

Figure 7: Device Conversion Parameters

B.1.2.2. Preliminary Processing
After conversion, preliminary processing consisted of applying True Heave, tide, SVP
Correction, merging, and computing total propagated uncertainty (TPU).

Loading True Heave
True Heave was loaded for each day of data. Occasionally the True Heave files need to be fixed
using the Fix-True-Heave utility.

Applying Tides

Tide correction was performed using discrete tidal zoning. The tidal zones are defined in
B906NRT52013CORP.zdf. See section C.3 for a detailed description of the tide correctors for
S-B906-NRT5-13.

SVP Correction

SVP post processing was performed in Caris using the Simrad “intersection of cones” algorithm.
Typically, the “Nearest in distance within time” option was used, with a time limit of 4 hours,
unless a different method was warranted. True Heave was applied during this correction.

Merging

The merge process in Caris combines the observed depths (created during conversion) with the
loaded tide file, the navigation data, the HVF draft sensor (containing dynamic draft values), and
the HVF swathl sensor (containing patch test biases) to compute the final processed depths. No
smoothed sensors were applied during the merge process.

Computing TPU
The TPU computation process assigns each sounding a horizontal and vertical uncertainty, or

13
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estimate of error, based on the uncertainties of the various data components, such as position,
sound speed, and loading conditions. Table 1 lists the HVF TPU values used for S-B906-NRT5-
13.

Table 1: TPU Values

Data Component TPU Value | Data Component TPU Values
Motion Gyro 0.02° X, Y, & Z Offsets 0.01m
Heave % Amplitude 5% Vessel Speed 0.03 m/s
Heave 0.05m Loading 0.01m
Roll 0.02° Draft 0.03m
Pitch 0.02° Delta Draft 0.03m
Position Nav 1m MRU Align StdDev gryo 0.2°
Timing Transducer 0.01s MRU Align StdDev Roll/Pitch 0.2°
Nav Timing 0.01s Sound Speed Surface 0.5 m/s
Gyro Timing 0.01s Sound Speed Profile 2.0 m/s
Heave Timing 0.01s Tide measured 0*
Pitch Timing 0.01s Tide zoning .045*
Roll Timing 0.01s

*Note: The tide zoning uncertainty includes the estimated gauge measurement uncertainty.

B.1.2.3. Surface Generation

The multibeam sounding data were modeled using the CUBE BASE surface algorithm
implemented in Caris HIPS. CUBE BASE surfaces were generated using the parameters
outlined in Hydrographic Surveys Technical Directive 2009-02 (CUBE Parameters). The
resolutions of the finalized surfaces were based on the complete MBES coverage resolution
requirements specified in the Specs and Deliverables (5.2.2.2).

B.1.2.4. Surface Review/Data Cleaning

Rather than a traditional line-by-line review and a full subset-cleaning, the data cleaning/quality
review process for S-B906-NRT5-13 consisted of a combination of the directed-editing approach
described in FPM section 4.2.4.3, and a full subset-review (not full subset-cleaning). All the
sounding data were viewed in subset, but unlike in the traditional workflow, where every
sounding deemed to be “noise” is rejected, only the soundings that negatively impacted the
CUBE surface were rejected. Surface review also consisted of evaluating achieved coverage and
sounding density, checking for systematic errors, and designating soundings. Sounding
designation was in accordance with Specs and Deliverable section 5.2.1.2.

14
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B.2. Sidescan Sonar Data

B.2.1. SSS Processing Workflow
SSS processing for S-B906-NRT5-13 was performed using Caris SIPS.

=
Raw Conversion to\_f Preliminary \_/ Line Review VMosaic creation/

Data Caris | Processing || forContacts |[| Coverage Review
e Import SDF Files o Select all significant| | e Create Geobars and
o Review/edit towfish contacts. generate Mosaic for
height  Review MBES for each 100% coverage
¢ Slant Range Correct designated e Check for gaps in
e Recompute towfish soundinas if needed coverage
navigation

\_ VAN VAN VAN J

Figure 8: SSS Processing Workflow

B.2.1.1. Data Conversion
The SDF lines logged by SonarPro were brought into Caris SIPs using the Conversion wizard.

Parameters selected are shown in the figure below.

22 CARIS HIPS and SIPS Conversion Wizard - Step 6

SDF

Prezsure Sensor: R ange:

[ ] Corvert Hidden

[] Convert 55Gyma

[] Cable out iz horizontal layback
1E-bit Sonar Converzsion

(%) Preserve 16-bit
() Convert to 8-bit I:I
E athy Quality j J0% Convert Rejected
< Back ” Mewxt » l [ Cancel ] [ Help

Figure 9: Caris Conversion Wizard
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B.2.1.2. Towfish height Digitization
The towfish bottom tracking was reviewed for each line, and redigitized where needed.

3]
~

Height

Figure 10: Digitizing Towfish

B.2.1.3. Recompute Towfish Navigation

Along with the sidescan imagery, SonarPro logs ship’s navigation, cable-out, and towfish depth
data. Recompute towfish navigation combines these three sensors to compute the position of the
towfish in relation to the vessel. The process is needed for accurate positioning of contacts, and
georeferencing of mosaics.

B.2.1.4. SIPS Template Wizard
SIPS Template wizard was used to batch process slant range correction, and the creation of
geobars for each survey line. Once slant range corrected, the geographical position of contacts
can be determined in Sidescan Editor.

16
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F 1@
_ Template

Current File:

Summary of Selected Options

Slant Ranage Carrect:
Resolution: 1.64 ft
Speed of Sound: 1500.00 m/s
Height Source used: No

GeoBaRs: Enabled
Mame: “_100%
Resolution: 1.00
Iethod: Shine Through
Colour Map: GreyScale.cma

[ Finizh ][ Cancel ] [ Help
Figure 11: SIPS Template Wizard

B.2.1.5. Line Review and Contact Selection
Each line of SSS data was reviewed for possible contacts. Significant contacts were selected and
exported to Pydro for correlation with MBES data.

B.2.1.6. Creation of Mosaics
The mosaics generated using SIP Template Wizard were combined to create mosaics. The
mosaics were reviewed to determine areas that required additional coverage.

B.3. Feature Data

Feature management consisted of one main workflow depicted in Figure 12. Bottom Samples,
Designated Soundings and SSS contacts from Caris, Detached Positions from Hypack, and
Digitized Features from Hypack ENC Editor were all inserted into Pydro as Features. Once in
Pydro, each feature was evaluated, correlated with other features if appropriate, and given S-57
attribution.

== HYDROGRAPHY FEATURES
Bottom Samples —»/ \
Designated Soundings PYDRO . Hydrography
. J e Correlation Feature File
Detached Positions ]—» e S-57 Attribution ‘ (.pss)
( - -, . \
Digitized Features
L (ENC Editor)
SSS Contacts » /
Figure 12: Feature Management Workflow
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B.3.1. Hydrography Features

B.3.1.1. Bottom Samples
Bottom sample positions and attributes were acquired as Targets in Hypack, and then imported
into Pydro as Features.

B.3.1.2. Designated Soundings

The least depth of charted features and significant uncharted features were flagged “designated”
in Caris HIPS to ensure that the depth was portrayed in the final BASE surface. Soundings that
were flagged designated were then imported into PYDRO as bathymetric features. Once in
PYDRO, these bathymetric features were correlated with ENC GPs, and given the appropriate S-
57 attribution.

B.3.1.3. Detached Positions (DPs)

Features for which the least depth or position could not be derived from the bathymetry data
were defined based on a range and bearing, or detached position (DP), relative to the vessel
position. DPs were created as Hypack targets and then imported into Pydro.

B.3.1.4. Digitized Features
New or modified area features were digitized in Caris Base Editor, and inserted into Pydro as
ENC GPs

B.3.1.5. SSS Contacts
Significant SSS contacts imported into Pydro from Caris SIPS are typically correlated with a
MBES least depth designated sounding.

B.3.2. Shoreline Features

Shoreline point features were acquired as Hypack DPs, and inserted into Pydro. Submerged
ruins which fell within MBES coverage were digitized manually in Hypack ENC Editor, and
then inserted into Pydro.

C. CORRECTIONS TO ECHO SOUNDINGS

The following section describes the determination and evaluation of the three main categories of
corrections to echosoundings: vessel, sound speed, and water level correctors.

C.1. Vessel Correctors

Vessel correctors include static offsets, dynamic offsets, and patch test biases. The various
correctors are applied to echo soundings at different points throughout the data pipeline, which is
detailed in the sections below.

C.1.1. Static Offsets

C.1l.1.1. Vessel Lever-Arms
The National Geodetic Survey conducted a full vessel survey on 8/4-8/5/09 in Middletown, RI
(see Appendix Il for the NGS report). The primary-GPS-to-Reference-Point lever arm is
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accounted for in the POS/MV controller. The Reference-Point-to-Multibeam-Transducer lever
arm is accounted for in Caris.

C.11.2. Static Draft

A static draft measurement was performed in June 2012 in New York Harbor, NY. To determine
the static draft (i.e., the height of the waterline above/below the reference point), a straight rod
long enough to overhang the boat on each side was laid across the gunwales directly above the
IMU. Measurements were taken with a tape measure from the rod to the water line on each side
of the boat, and from the rod to the top of the IMU (RP). The port and starboard water line
measurements were averaged, and then subtracted from the rod-to-IMU measurement to
determine the separation between the reference point and water line.

S3002 Static Water Line Measurement, June 19th, 2012

69.0 cm (Measured)

67.6 cm (Measured) -.7 cm (Calculated) 69.0 cm (Measured)

\; Water Line

L L

IMU to water line measured to be -.7 cm (Positive Down)

Figure 13: Static Draft Measurement

C.1.2. Dynamic Offsets

The dynamic draft values were obtained on 6/19/2012 prior to data acquisition. The dynamic
draft measurements were obtained with an optical level positioned on shore using the methods
described in section 1.4.2.1.2.1 of the NOAA Field Procedures Manual. Two independent tests
conducted with different observers. The two test showed excellent correlation, and the average
of the two tests were taken as the final values. The dynamic correctors are summarized in Table
2. A positive draft corrector implies that the boat moved down.
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Figure 14: Dynamic Draft Optical Level Setup

Table 2: 2012 Dynamic Draft Values

Speed (m/s)  Draft Correction (m)

1.132 0.000
1.582 0.012
2.829 0.021
3.614 0.042
4.257 0.069
5.556 0.014
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Dynamic Draft 2012
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==é=Observation 2

=== Final Curve

9—2011_Dynamic_Draft

Dynamic Draft (millimeters, positive down)

Speed (Knots)

Figure 15: Dynamic Draft Plot

C.1.3. Patch Test Biases

A patch test was performed on 6/20/12 (DN 172), in New York Harbor, 1.4 nm north of the
Verrazano-Narrows Bridge (see Fig. 16). A charted obstruction in 50 ft of water was located and
used as the calibration target. A pair of roll bias lines was collected in a flat area 350 meters to
the southwest. The timing offset was determined using the conventional method, rather than the
“precise timing” method. The derived biases (summarized in Table 3), were entered into the
Swath1 sensor of the Caris HVF and therefore were applied to the data during the merge step of
post-processing.

21



NOAA NRT-5

&
1 48 a7 47 1
4 Qbsin PA (anchor) a7
48 a 45 47
\ « O
ud 47
48
-49—— - i 47
a7 16 :U .
48
i -7 47
49
47 )
- a7
48 \ 47 48
81 \ .
47 | G)
52 » a7 e
40 A ikl
55 . HS R s e
= 5t 48 \
51 e \
7 46 47
\ 50
k ® i o
. > U \5 sk
52 48 13
55 Hi s -
P —% | b
" i
% 51 \ =
50
58
63 \
54 50
5 3
66 i 52
57 52
’ W
& 66 55 i \ 52~
59 Obstn 48~ s
S - B
74 - \ 88
- i 63 il \
77 0 5
- a4 58
£ &1 Y 59
72 73 pie
78 7 \
66 64 \

-

Figure 16: Patch Test Location (Charted depths are in feet)

Table 3: Patch Test Values

Bias Estimate
Navigation Timing  0.000
Pitch -0.148
Roll -0.059

Heading (Yaw) -0.687

C.2. Sound Speed

Sound speed corrections were performed in real-time by the EM3002 controller software, SIS.
Casts were taken, at a minimum, every four hours as per NOS Specifications and Deliverables
for Hydrographic Surveys. Sound velocity corrections were then post processed in Caris.

C.3. Water Level Corrections
Tide corrections for S-B906-NRT5-13 were applied using the discrete tidal

zone file

B906NRT52013CORP.zdf in Caris. Tide data were downloaded automatically from the Center for
Operational Oceanographic Products and Services (CO-OPS) using the Fetch Tides utility, and

applied to the Caris Hips PVDL lines.
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APPROVAL SHEET

Data Acquisition & Processing Report
Navigation Response Team 5

As Chief of Party, | have ensured that surveying and processing procedures were conducted in
accordance with the Field Procedures Manual and that the submitted data meet the standards
contained in the 2012 Hydrographic Surveys Specifications and Deliverables.

| acknowledge that all of the information contained in this report is complete and accurate to the
best of my knowledge.

Respectfully,

LTJG Steven Loy
Team Lead, NOAA NRT-5
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Hydrographic Vessel Inventory

Field Unit: NRTS
Effective Date: 15-April-2009
Updated Through: 1-June-2012

SURVEY VESSEL

Vessel Name MNOAA NRTS

Hull Number 53002

Call Letters

Manufacturer SeaArk Marine Inc.. Portobello AK

Year of Construction

Type of Construction

Length Overall

Beam

Draft

Date of Effective Full Vessel Static Offset Survey

Organization which Conducted the Effective Full Offset Survey
Date of Last Partial Survey or Ofiset Verification & Methods Used
Date of Last Static Draft Determination & Method Used

Date of Last Settlement and Squat Measurements & Method Used

2003
Welded Aluminum
0.65m (31'8")
2.58 m (8'6")

1-Jan-09
MNGS

June-2012Tape Measure
19-June-2012 Optical Method

Additional Information




Hydrographic Hardware Inventory

Field Unit: NRTS | |
Effective Date: 15-Apr-09
Updated Through: 1-Jun-12
o . Firmware andlor ¥ersion Install Date of last Date of last . -
Equipment Type Manufacturer Serial Number Software Yersion Date Calibration Service Additional Information
Multibeam Echosounder Kengsberg Simrad EM3002 563 SIS 255 Beams 1.5° ® 1.5° Resolution
Side Scan Sonar Klein System 3000 TPU:348 Towfish: 457  SonarPro 11.3
Werticalbeam Echosounder Odom Echotrac CV-200 23034 Odom Controller

GPS Aided Inertial Naviation Applanix POS/MW 320 W4 3793 203
DGPS Recigver Trimbile DSM2121 0220309509

Sound Speed Profiler Odom Digibar Pro G812

Surface Sound Velocimeter Odom Digibar Pro 52214

|

GPS Handheld Trimble GeoXH 4928418535 5.2.6 (Buid 12) S-Feb-08 nla nla CPU Type: Marvell, ARMSZ20T-PXAZTx; RAM128ME, GP3

GPS External Antenna Trimble Zephyr 60269191 n/a n/a n/a n/a P/N: 39105-00 DC 4521




Hydrographic Software Inventory

Field Lnit: NRTS
Effective Date: 15-Apr-09
Updated Thraugh: T-Jun-11
COMPUTERS
Location Office Trailer OFfice Trailer Office Trailer Offize Trailer Laptop Laptop 23002
Fakefdadel Diell Precigion whorkEtakion T3400 Drell Precision 'workEkation T3400 Drell P G306 Dell Precision Diell Latitude DE20 Diell Latitude EGS30 Dl Precision T3500
Diate Purchagsed 2005 2005" 200" T3500 2006" 2012 2012
Processor, $peed Intel@Core™2 Guad CPU, 2.66GH Intel@Care™2 Quad CPLU, 2 66GH: Intel@Core™2 GEE50, 3.00GH2 Intel Xeon w3EE0, 3.0TGH Intel@Care™2 CPU, 216GH:  Intel@Care™iS-3360R CPL, 28GH2  Intel Xean w3550, 3.07GH
RaM JOTOME FOTOME FI2EME 6 GE 2046ME .00 GE 6 GE
Video Card NYIDLA Badre FX 1700 MYIDI4 Buadre FX 1700 NYIOLA GeF oree GTX 285 MYIDLA Buadre NYE 420 NYIOLA GeForee Go 7300 MYIDIA MYE 52008 NYIOLA Buadre NYE 420
Yideo RAM S2ME S12ME 1024ME 512 ME 256ME 1GE 512 ME
Fervice Tag # BF3ITDG 25PJ2H BEARARAKT FwIMTE 422MRE1 BETEYYYT ITIETE
Comments
OPERATING SYSTEM:
Windows ®P Wersion 2002, SP3 wWersion 2002, SP3 Wersion 2002, SP3 wWersion 2002, SP3
Windows 7 “Win T Enterprize, 5P 1 wiin T Pro, 6d bit, 3P wiin T Enterprize, 5P 1
ACQUISITION SOFTWARE:
Hupack nia nfa nia nfa nfa Hypack 2011 Hypack 2011
Kongsberg SIS na nla s nla nla BES GES
ZanarPra w2 w3 not inztalled nia vag 12
Welacipy Pydra12.3 Pydra 123
PROCESSING SOFTWARE
CARISHIFS and SIPS »7.0.2, 3P2 ¥1.0.2, 32 »7.0.2, 5P2 ¥T.12, 5P2 ¥1.0.1, 31 w712, 3P2
Maplnfa va.02 w08 10,01 vin s w10.0.1 n'a
Pudrao +10.3 [r3020) +10.11 [r3131) +10.3 [r3020] ¥12.3 +10.3 [r3020] w123
Applanis POSPac MMS L] w54 vE3 v not ingtalled v
SUPPORT SOFTWARE
Cffice Suite Office 2007 QFfice 2007 OFfice 2007 Office 2010 Qiffice 2000 Office 2007 Office 2007
Adobe Acrabat installed inztalled inztalled Acrabat X Pra inztalled not inzstalled not inztalled
SOFTWARE LICENSES
Caris Caris Key Serial Mumbers: Cw/3B04114, CW3G04216, CWIB0STSI [HE': key)
g Pudra c2d0bbeddad3ancdid c2d0bEeddEd3135ETE 2123FS04FE43B10:T4 b2eBleThTde35F 150 not inztalled
E GPS Pathfinder Office Installation Code: 001615-00300-10255-E7310040
:.L". Maplnfo Serial Mumbeer: FINWELO 300013355

Applanis POSPac MMS ey Serial Number: 2737 [this is o 2-key set, with the other USE key numbered 7353)



Hydrographic Personnel Roster

Field LInit: MRTS

Effective Date: 15-Apr-09

Lipdated Through: 1-Jun-11
Team Members

Mame and Grade Current Position

Steven Loy LTJG Team Lead

Matt Andring F3T

Philip Sparr PST

NOTES:

Years of Hydro Experience
2.0
3.0
3.0

Honorary Son of Moose Island




Appendix Il - Vessel Reports, Offsets, and Diagrams



Appendix Il — Calibration



Appendix IV — Electronic Appendix

The Electronic Appendix contains digital files meant to accompany the report body. It is
submitted as a .zip file located in the Appendix4-ElectronicAppendix folder.



